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(57)Abstract: 

PROBLEM TO BE SOLVED: To produce a copper alloy for electronic equipment excellent in strength, electric 
conductivity, etching properties, bendability and press blanking properties. 

SOLUTION: This copper alloy is the one having a compsn. contg., by weight, 0.05 to 0.4% Cr, 0.03 to 0.25% Zr and 0.06 to 
2.0% Zn, furthermore contg. 5 to 50ppm O and 5 to 20ppm S, and the balance Cu with inevitable impurities, and in which 
the grain size is regulated to ≤50μm and the oxidized film thickness of the surface to ≤100&angst;. If required, 
total 0.01 to 1 .0% of one or more kinds among Ni, Sn, In, Mn, P and Mg may be incorporated therein as well. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original precisely. 
2 **** snows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The copper alloy for electronic equipment which 0:5-50 ppm and S:5-20 ppm are contained, and the remainder 
consists of Cu and an unescapable impurity while containing Cr:0.05-0.4%, Zr:0.03-0.25%, and Zn:0.06-2.0%, and is 
satisfied [ with a weight rate ] of less than [ diametenof crystal grain50micrometer ], and is characterized by being less than 
of a front face / oxidization thickness; 100A ] further. 

[Claim 2] The copper alloy for electronic equipment characterized by the following. While containing Cr:0.05-0.4%, 
Zr:0.03-0.25%, and Zn:0.06-2.0% at a weight rate, they are 0:5-50 ppm and S:5-20 ppm. Furthermore, nickel, Sn, In, Mn, P, 
Mg, and : [ one or more sorts of] no less than 0.01 - 1.0% of Si (total amount) are contained, and the remainder consists of 
Cu and an unescapable impurity, and less than [ diametenof crystal grain50micrometer ] is satisfied, and it is less than [ of a 
front face / oxidization thickness: 100 A ] further. 

[Claim 3] The copper alloy for electronic equipment characterized by the following. While containing CnO.05-0.4%, 
Zr:0.03-0.25% } Zn:0.06-2.0%, Fe:0.1-1.8%, and Ti:0.1-0.8% at a weight rate, they are 0:5-50 ppm and S:5-20 ppm. The 
remainder consists of Cu and an unescapable impurity, and less than [ diametenof crystal grain50micrometer ] is satisfied, and 
it is less than [ of a front face / oxidization thickness: 100 A ] further. 

[Claim 4] The copper alloy for electronic equipment characterized by the following. While containing Cr:0.05-0.4%, 
Zr:0.03-0.25%, Zn:0.06-2.0%, Fe:0.1-1.8%, and Ti:0. 1-0.8% at a weight rate, they are 0:5-50 ppm and S:5-20 ppm. 
Furthermore, nickel, Sn, In, Mn, P, Mg, and : [ one or more sorts of] no less than 0.01 - 1.0% of Si (total amount) are 
contained, and the remainder consists of Cu and an unescapable impurity, and less than [ diametenof crystal 
grain50micrometer ] is satisfied, and it is less than [ of a front face / oxidization thickness: 100A ] further. 
[Claim 5] Semiconductor device lead material which consists of an alloy of any 1 term of claims 1-4. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] In addition to suitable high intensity, suitable conductivity, etc. for the lead 
material of semiconductor devices, such as electronic equipment especially a transistor, and an integrated circuit (IC), this 
invention relates to the copper alloy which has the outstanding etching nature and bending nature, soldering nature, and press 
punching nature. 
[0002] 

[Description of the Prior Art] Although small and light-ization is said as a trend of an IC package, the inclination is 
increasingly promoted by the spread of surface packages, and recently requires formation of many pins, reduction in thermal 
resistance, etc. which are further followed on advanced features of IC chip by it. Although the pin insertion type package 
represented by DIP has been conventionally used abundantly as changes of a package form, the shift to surface mount 
packages, such as SOJ, SOP, and QFP, is progressing as the surface mount aiming at the improvement in packaging density 
becomes in use. Recently, the fine pitch QFP which reduced the lead pitch with the formation of many pins increases, and 
sheet metal-ization further represented by TSOP, TQFP, etc. is advancing. 

[0003] Although it is most that the frame of many pins and a ** pitch is built by etching processing, since, as for etching, not 
only the direction of board thickness but the side etch to the direction of the board width happens, the working limit of lead 
width of face or a lead interval becomes advantageous on processing depending on board thickness, so that board thickness is 
thin. Moreover, it is necessary to make leadframe material thin from the demand of the thinning of a package, consequently, 
recently, board thickness is thin with 0.15mm -> 0.125mm -> 0.10mm. Such sheet-metal-izing of a leadframe and 
narrow-ization of a lead reduce the whole frame and the rigidity of a lead, and cause deformation of the inner lead which 
comes out assembly in process, and deformation of the outer lead at the time of device mounting. In order to prevent such a 
trouble, higher intensity is required from the lead frame material used. On the other hand, since power consumption becomes 
large with high integration of IC, and the formation of many pins, the cure against diffusion of the heat generated from here 
poses an important problem on IC design. Since copper has the property which easily exceeds 42 alloys with thermal 
conductivity from the first, the copper alloy is advantageous in heat leakage nature. Therefore, the demand to the copper 
system lead frame material which has the intensity which can respond to sheet metal-ization from now on, and is excellent in 
heat leakage nature is still stronger. Moreover, it is required to excel in processability or the soldering nature in mounting etc. 
[0004] In the pattern formation of having the mechanical strength which (1) lead does not deform into the leadframe material 
of such a semiconductor device easily as a property required of general from a synthetic viewpoint, and (2) leadframes As 
opposed to generation of heat of having the outstanding etching nature and outstanding press-working-of-sheet-metal nature 
and (3) chips It excels [ having the high thermal conductivity which can carry out heat leakage efficiently, ] in (4) electrical 
properties, (5) It excels in the soldering nature in mounting with the high reliability of the soldered joint section, (6) 
excelling in Ag plating nature for bonding, excelling in the oxidation resistance to which a copper alloy front face cannot 
oxidize easily due to (7) heating processes, excelling in (8) repeat bendability, and (9) -- it is mentioned that it is a proper 
price etc. and many various properties are needed 

[0005] However, it was not what there are all merits and demerits in the phosphor bronze, the covar (tradename), and 42 
alloys which are used conventionally to these demand properties of various kinds of, and may satisfy all the aforementioned 
properties. Complication of a configuration and narrow-ization of a pin progressed with progress of the formation of many 
pins of a lead, and a miniaturization, and when taking into consideration that material was asked for much more good lead 
intensity, etching nature, and bending nature, it was especially hard to say that the above-mentioned conventional material has 
performance sufficient at these points. 

[0006] Moreover, although the outstanding conductivity and outstanding intensity are shown and Zr system alloy is known 
Cu-0.05 - 1.0%Cr-0.05 to 1.0% as a copper alloy suitable as conductive spring material also as semiconductor device lead 
material, a satisfying property is not shown about soldering nature, plating nature, etching nature, and bending nature. As 
improvement of this alloy, JP,63-12563 1,A has advocated the alloy which regulated 20 ppm or less and the sulfur content for 
the oxygen content to 15 ppm or less to reduce the oxide and sulfide in an alloy. Furthermore, in order to improve intensity 
and a spring property further, adding one or more sorts of aluminum, Be, Co, Fe, nickel, Hf, In, Mo, Mg, Pb, Si, Te, Ti, and 
Zn 0.05 to 1.0% has also advocated as an accessory constituent. However, it is hard to say that it can still be satisfied fully as 
lead material of a semiconductor device in respect of a spring property, etching nature, soldering nature, and bending nature. 
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[0007] Furthermore, to U.S. Pat. No. 5,306,465, the alloy containing Cr to 0.5%, 0.05 - 0.25% of Zr, 0.1 - 1.0% of Co, Fe and 
nickel or its mixture, and 0.05 - 0.5% of Ti is advocated as a copper alloy having the outstanding intensity and conductivity. 
However, it is hard to say that it can still be satisfied fully as lead material of a semiconductor device in respect of this alloy, a 
spring property and etching nature, soldering nature, and bending nature. 
[0008] 

[Problem(s) to be Solved by the Invention] As mentioned above, the technical problem of this invention is offering the copper 
alloy which also had the electrical and electric equipment which was excellent in copper system material, the intensity which 
can fully be satisfied [ with the electronic equipment use represented by the lead material and the conductive spring material 
of a semiconductor device ] of the conductivity of heat simultaneously with an energize, a spring property, etching nature, 
soldering nature, press punching nature, and bending nature. 
[0009] 

[Means for Solving the Problem] As a result of repeating research paying attention to the Cu-Cr-Zr alloy which is one of the 
deposited type copper alloys in which high-intensity-izing is possible, without this invention person reducing conductivity 
especially as compared with a dissolved type copper alloy, while controlling the alloy content of Cr and Zr strictly Add Zn as 
a component which raises the heat-resistant detachability of solder, and if still more nearly required, Ti and Fe which form an 
intermetallic compound for improvement in intensity are added. Add the oxygen and sulfur of the amount of conventions for 
the improvement of press punching nature, and the thickness of the diameter of crystal grain and an oxide film is adjusted by 
selecting manufacture conditions. Many properties, such as intensity, conductivity, etching nature, and bending nature, could 
be made to balance on high level, and knowledge that it becomes improvable [ a strength property / further ] was acquired by 
adding one or more sorts of nickel, Sn, In, Mn, P, Mg, and Si to this. 

[0010] Under such a viewpoint, while this invention contains Cr:0.05-0.4%, Zr:0.03-0.25%, and Zn:0.06-2.0% at a (1) weight 
rate Contain 0:5-50 ppm and S:5-20 ppm, and the remainder consists of Cu and an unescapable impurity. Moreover, the 
diameter of crystal grain : The copper alloy for electronic equipment which satisfies 50 micrometers or less and is 
characterized by being less than [ of a front face / oxidization thickness: 100A ] further, the copper alloy for electronic 
equipment which contains no less than 0.01 - 1.0% further into the alloy of (2) and (1) in the more than 1 sort:total amount of 
nickel, Sn, In, Mn, P, Mg, and Si -- The copper alloy for electronic equipment which contains Fe:0.1-1.8% and Ti:0. 1-0.8% 
further into the alloy of (3) and (1), And the copper alloy for electronic equipment which contains no less than 0.01-1 .0% 
further into the alloy of (4) and (3) in the more than 1 sort:total amount of nickel, Sn, In, Mn, P, Mg, and Si is offered, this 
invention also offers the semiconductor device lead material which consists of one alloy of (1) - (4) again. 
[0011] 

[Embodiments of the Invention] The reason which limited the thickness of component composition and the diameter of crystal 
grain of this invention alloy, and an oxide film is explained in full detail below with the operation. 

[0012] [Cr] Although Cr carries out the operation which deposits in a host phase and raises intensity by carrying out aging of 
the alloy after solution treatment At less than 0.05 % of the weight, the effect of a request according [ the content ] to the 
aforementioned operation is not acquired. On the other hand, when it was made to contain exceeding 0.4 % of the weight, and 
un-dissolving [ Cr ] remains in a host phase also after solution treatment, consequently a rolling vertical section is 
**********ed, it exists as mustached barricade-like inclusion, and etching nature and processability are checked remarkably. 
Cr content was determined as 0.05 - 0.4 % of the weight for the above reason. 

[0013] [Zr] Although Zr has the operation which forms Cu and a compound by the aging treatment, deposits in a base 
material, and strengthens this If the effect of a request according [ the content ] to the aforementioned operation is not 
acquired under by 0.03% weight but Zr is made to contain exceeding 0.25 % of the weight on the other hand Since 
un-dissolving [ Zr ] came to remain in the host phase and caused the fall of etching nature and processability also after 
solution treatment, Zr content determined it as 0.03 - .0.25 % of the weight. 

[0014] [Zn] Although it was the component added since Zn has the operation which raises the heat-resistant detachability of 
solder, at less than 0.06 % of the weight, the effect of a request according [ the content ] to the aforementioned operation was 
not acquired, but since conductivity deteriorated when Zn was made to contain exceeding 2.0 % of the weight on the other 
hand, Zn content determined it as 0.06 - 2.0 % of the weight. 

[00 1 5] [O and S] Although O and S form a nonmetallic inclusion into copper, the crack on the basis of a nonmetallic 
inclusion becomes easy to enter, and the ductility of material falls as the content becomes high. However, it means that the 
rate of area of the shear side of the material at the time of press forming increases, therefore generating of a barricade and 
sagging is suppressed, and this leads to the remarkable improvement of press punching nature - product precision improves, 
however, O content and S content ~ respectively - under 5 ppm (0.0005%) ~ the effect of a desired press punching 
improvement - reservation ~ a flaw ~ on the other hand, if O content and S content exceed 50 ppm (0.0050%) and 20 ppm 
(0.0020%), respectively, ductility will fall and repeat bendability will also deteriorate remarkably Therefore, the content of O 
required to improve press punching nature determined the content of 5-50 ppm and S as 5-20 ppm. 

[0016] [Ti and Fe] Ti and Fe form the intermetallic compound of Ti and Fe into a host phase, when the aging treatment of the 
alloy is carried out, and although the operation which raises alloy intensity further as the result is demonstrated, at less than 
0.1%, the effect of a request according [ these contents ] to the aforementioned operation is not acquired, respectively. On the 
other hand, when Ti content exceeds 0.8% or Fe content exceeds 1 .80%, the non-dissolved inclusion which makes Ti and Fe a 
principal component serves as a size of 5 micrometers or more, and checks etching nature remarkably. 
[0017] [nickel, Sn, In, Mn, P, Mg, and Si] Although it has the operation which raises intensity mainly by solid solution 
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strengthening, without reducing the conductivity of an alloy greatly, therefore one sort or two sorts or more of addition is 
made as occasion demands, each of these components The effect of a request according that the content is less than 0.01 % of 
the weight in a total amount to the aforementioned operation is not acquired, but if it becomes the content which exceeds 1 .0 
% of the weight in a total amount on the other hand, the conductivity of an alloy and processability will be deteriorated 
remarkably. For this reason, the content of nickel, Sn, In, Mn, P, Mg, and Si by which independent addition or two or more 
sorts of compound addition are made determined it as 0.01-1 .0 % of the weight in the total amount. 
[0018] [Diameter of crystal grain] The diameter of crystal grain of an alloy has remarkable big influence on bending nature, 
and its bendability improves, so that the diameter of crystal grain is small. Although solution treatment temperature could 
adjust this diameter of crystal grain, since bendability deteriorated when the diameter of average crystal grain exceeded 50 
micrometers, it determined that the diameter of average crystal grain was adjusted to 50 micrometers or less in this invention. 
[0019] [Surface oxidization thickness] Although soldering nature and plating nature were influenced with the thickness of a 
surface oxide film, since soldering nature and plating nature deteriorated when the thickness exceeded 100A, they determined 
that the oxidization thickness of a material-list side was adjusted to 100A or less in this invention. In order to adjust 
oxidization thickness to 100 A or less, it is required to remove the oxide film after heat treatment first. After hot rolling, facing 
of 0.3mm or more of one side is performed, and polish using pickling and the abrasive cloth using the acid respectively 
suitable after solution treatment and aging is performed, and removal processing of an oxide film is performed. In addition, 
solution treatment and an aging treatment are important processes which determine a material property, and solution treatment 
with a temperature of 700 degrees C or more and aging in a 300-700-degree C temperature requirement are performed. Next, 
at the time of the last stress relief tempering, adjustment of atmosphere is required, and it is necessary to set the oxygen 
density in an annealing furnace to 20 ppm or less. Oxidization thickness is adjusted by performing these both. 
[0020] 

[Example] Then, a book First, electrolytic copper or the oxygen free copper was used as the raw material, and the copper 
alloy ingot (30mm in thickness) of various component composition was ingoted in a vacuum or Ar atmosphere with the RF 
fusion furnace. Next, after making each [ these ] ingot into predetermined thickness by hot working or cold working, the 
solution treatment for adjusting to the diameter of crystal grain of front Naka, cold rolling, an aging treatment, the last cold 
rolling, and stress relief tempering were performed one by one, and it considered as the 0.15mm board. After hot rolling, 
polish which performed facing of 0.3mm or more of one side, and used pickling and the abrasive cloth after solution treatment 
and aging, respectively was performed, removal processing of an oxide film was performed, and it adjusted to the oxidization 
thickness in a table by performing the last stress relief tempering, using the oxygen density in an annealing furnace as 20 ppm 
or less. And various kinds of test pieces were extracted from the obtained plate, material testing was performed, and the 
property as leadframe material of a semiconductor was evaluated, this invention alloy test piece - Table 1 - and a 
comparison alloy test piece is shown in Table 2 
[0021] 
[Table 1] 
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[0022] 
[Table 2] 
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[0023] In addition, the property was evaluated by investigating "intensity", "elongation", "conductivity", "etching nature", 
"bendability", "soldering nature", "solder heatproof detachability", and "press punching nature." "Elongation" was measured 
in the "on-the-strength" row with the tension test, and "conductivity" measured and asked it for conductivity (%IACS). About 
"etching nature", the hole of ten piece xlO ** was opened in the sample using 35 degrees C of solution temperature, and 
45-degree Baume ferric chloride, and etching nature was evaluated by observing a right-angled etching side by SEM to a 
rolling direction. The case where a smooth etching side was seen was made into O, and the case where a projection 5 
micrometers or more was seen in an etching side was made into x. About "bendability", it carried out by having repeated the 
test piece of 10mm width of face at the rolling direction and the right angle by 0.15mm (= board thickness) of inside bend 
radii, and having repeated 90-degree bending in one side, and the number of times of bending to fracture (you may be 1 time 
both ways) was measured. The examination was performed by n= 5 and the average of n estimated. The time taken for the 
load which a sample receives from a solder bath to serve as zero using the meniscography based on the convention of JIS in 
investigation of "soldering nature", i.e., zero cross time, was measured as solder wetting time. After investigation of "solder 
heatproof detachability" performed solder (90%Sn-10% Pb) plating of 5-micrometer ** to the material, it was held to the 
150-degree C elevated-temperature tub till 1000 hours, and was based on the method of taking out every 1000 hours in the 
meantime, giving one 90-degree bending round trip, and investigating the start time of solder exfoliation. In addition, what 
did not have exfoliation till 1000 hours displayed results of an investigation as "lOOOh." investigation of "press punching 
nature" - tensilon type 10T tension tester -- a press -- metal mold was attached, the disk with a diameter of 10mm was pierced 
in 0.1mm path clearance, and it carried out by observing the edge cross section of a disk The case where a smooth punching 
side was seen was made into O, and the case where a barricade was seen was made into x. These results of an investigation 
are shown in Table 3. 
[0024] 
[Table 3] 
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[0025] As for :this invention alloy "1-16" with the following thing clear from the result shown in Table 3, evaluation good 
enough also about which property is obtained. On the other hand, since Cr content is not enough, intensity is inferior in the 
comparison alloy "17." Since Zr and Cr content are over the upper limit, respectively, etching nature and bendability are 
inferior in the comparison alloy "18, 19." Moreover, conductivity is also bad. Since Zn content is over the upper limit, the 
comparison alloy "20" is inferior in conductivity. Moreover, O and S content are over the upper limit, respectively, and 
bendability is inferior in the comparison alloy "21, 22." Since the diameter of crystal grain is over the upper limit, bendability 
is inferior in the comparison alloy "23, 25, 26." Furthermore, since oxidization thickness is over the upper limit, a comparison 
alloy "24" is an example which is inferior in soldering nature. 
[0026] 

[Effect of the Invention] Since the copper alloy which had not only conductivity but the intensity it can fully be satisfied 
with the electronic equipment use represented by the lead material and the conductive spring material of a semiconductor 
device ] of intensity, a spring property, etching nature, soldering nature, press punching nature, and bending nature by this 
invention is obtained, a very useful effect is brought about on industry -- it can contribute to the miniaturization of electronic 
equipment, and thinning greatly. 



[Translation done.] 
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